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DETAILED ACTION 



Reasons for Allowance 



1 . The following is an examiner's statement of reasons for allowance: With respect 
to claim 1-15, the prior art dos not teach or disclose an optical scanning system 
comprising: a light source; and an optical scanner which performs optical scanning of a 
surface to be scanned by deflecting a luminous flux having a wavelength "lambda" from 
said light source by means of an optical deflector, and condensing the deflected flux 
toward the surface to be scanned through a scanning image forming optical system, 
thereby forming an optical spot on said surface to be scanned, wherein said scanning 
image forming optical system has at least one lens; and wherein, in the said scanning 
image forming optical system, when a focal length f.sigma. in a main scanning direction 
at a surface accuracy .sigma.i is defined as: f.sigma. ={2. 6846 .lambda. .times. {square 
root}(k).times.fm.sup.2/.omega..sup.2}-fm where, fm represents a focal length in the 
main scanning direction of said scanning image forming optical system; k represents the 
number of lens surfaces; .omega, represents an aimed spot diameter of the optical spot 
in the main scanning direction at an image height of 0; .sigma.i represents a surface 
accuracy of an i-th lens surface as counted from an optical deflector side; n represents 
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a refractive index of material of a lens having the i-th lens surface; and 1/L represents a 
spatial frequency in the main scanning direction on said lens surface; then, said 
surface accuracy .sigma.i, said focal length f.sigma., said refractive index n, and said 
spatial frequency 1/L satisfy, for each lens surface, a following condition: 0<log 
.sigma. i<-2 log(1/L)+log[1/{32 f.sigma.(n-l)}]. 

With respect to claim 16-30 and 56, the prior art dos not teach or disclose an 
optical scanning method, comprising the steps of: providing a scanning image forming 
optical system having at least one lens, in which, when a focal length f.sigma. in a main 
scanning direction at a surface accuracy .sigma.i is defined as: f.sigma. ={2.6846 
.lambda. .times. {square root}(k).times.fm.sup.2/.omega..sup.2}-fm where, fm represents 
a focal length in the main scanning direction of said scanning image forming optical 
system; k represents the number of lens surfaces; .omega, represents an aimed spot 
diameter of the optical spot in the main scanning direction at an image height of 0; 
.sigma.i represents a surface accuracy of an i-th lens surface as counted from an optical 
deflector side; n represents a refractive index of material of a lens having the i-th lens 
surface; and 1/L represents a spatial frequency in the main scanning direction on said 
lens surface; then, said surface accuracy .sigma.i, said focal length f.sigma., said 
refractive index n, and said spatial frequency 1/L satisfy, for each lens surface, a 
following condition: 0<log .sigma. i<-2 log(1/L)+log[1/{32 f.sigma. (n-1)}], (1) and causing 
an optical deflector to deflect a luminous flux having a wavelength .lambda, from a light 
source, condensing the deflected luminous flux through the scanning image forming 
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optical system toward a surface to be scanned, and forming an optical spot on said 
surface to be scanned, thereby conducting optical scanning of said surface to be 
scanned. 

With respect to claim 31-43 and 57 the prior art dos not teach or disclose an 
optical scanning method comprising the steps of: providing a semiconductor laser as a 
light source; providing a scanning image forming optical system having at least one 
lens, in which, when a focal length f.sigma. in a main scanning direction at a surface 
accuracy .sigma.i is defined as: f.sigma ={2.6846 . lambda.. times.{square root} 
(k).times.fm.sup.2/.omega..sup.2}-fm where, fm represents a focal length in the main 
scanning direction of said scanning image forming optical system; k represents the 
number of lens surfaces; .omega, represents an aimed spot diameter of the optical spot 
in the main scanning direction at an image height of 0; .sigma.i represents a surface 
accuracy of an i-th lens surface as counted from an optical deflector side; n represents 
a refractive index of material of a lens having the i-th lens surface; and 1/L represents a 
spatial frequency in the main scanning direction on said lens surface; then, said surface 
accuracy .sigma.i, said focal length f.sigma., said refractive index n, and said spatial 
frequency 1/L satisfy, for each lens surface, a following condition: 0<log .sigma.i<-2 
log(1/L)+log[1/{32 f.sigma.(n-l)}]; (1) and causing a luminous flux having a wavelength 
.lambda, from the light source side to enter an optical deflector via a coupling lens, 
deflecting the luminous flux through said optical deflector, condensing the deflected 
luminous flux toward a surface to be scanned through the scanning image forming 
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optical system, and forming an optical spot on the surface to be scanned, thereby 
conducting optica! scanning of the surface to be scanned. 

With respect to claim 44-46 and 58 the prior art dos not teach or disclose an 
optical scanning method comprising the steps of: providing a semiconductor laser as a 
light source; providing a scanning image forming optical system having at least one 
lens, in which, when a focal length f.sigma. in a main scanning direction at a surface 
accuracy .sigma.i is defined as: f.sigma ={2.6846 .lambda. .times.{square 
root}(k).times.fm.sup.2/.omega..sup.2}-fm where, fm represents a focal length in the 
main scanning direction of said scanning image forming optical system; k represents the 
number of lens surfaces; .omega, represents an aimed spot diameter of the optical spot 
in the main scanning direction at an image height of 0; .sigma.i represents a surface 
accuracy of an i-th lens surface as counted from an optical deflector side; n represents 
a refractive index of material of a lens having the i-th lens surface; and 1/L represents a 
spatial frequency in the main scanning direction on said lens surface; then, said surface 
accuracy .sigma.i, said focal length f.sigma., said refractive index n, and said spatial 
frequency 1/L satisfy, for each lens surface, a following condition: 0<log ,sigma.i<-2 
log(1/L)+log[1/{32 f.sigma. (n-1)}]; (1) and converting a luminous flux having a 
wavelength .lambda, from the light source into a parallel luminous flux, then entering an 
optical deflector via a coupling lens, a function of the coupling lens being a collimating 
function, deflecting the luminous flux through said optical deflector, condensing the 
deflected luminous flux toward a surface to be scanned through a scanning image 
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forming optical system, and forming an optical spot on the surface to be scanned, 
thereby conducting optical scanning of the surface to be scanned. 

With respect to claim 47-52 and 59, the prior art dos not teach or disclose an 
optical scanning method, comprising the steps of: providing a semiconductor laser as a 
light source, providing a scanning image forming optical system having at least one 
lens, in which, when a focal length f.sigma. in a main scanning direction at a surface 
accuracy .sigma.i is defined as: f.sigma. ={2.6846 .lambda. .times.{square 
root}(k).times.fm.sup.2/.omega..sup.2}-fm where, fm represents a focal length in the 
main scanning direction; k represents the number of lens surfaces; .omega, represents 
an aimed spot diameter of the optical spot in the main scanning direction at an image 
height of 0; .sigma.i represents a surface accuracy of an i-th lens surface as counted 
from an optical deflector side; n represents a refractive index of material of a lens 
having the i-th lens surface; and 1/L represents a spatial frequency in the main scanning 
direction on said lens surface; then, said surface accuracy .sigma.i, said focal length 
f.sigma., said refractive index n, and said spatial frequency 1/L satisfy, for each lens 
surface, a following condition: 0<log .sigma.i<-2 log(1/L)+log[1/{32 f.sigma.(n-l)}], (1) 
said scanning image forming optical system being an anamorphic optical system 
associating a starting point of deflection by an optical deflector and a surface to be 
scanned into an opto-geometrical conjugate relationship relative to a sub-scanning 
direction; coupling a luminous flux having a wavelength .lambda, from the light source 
with a subsequent optical system through a coupling lens, condensing the coupled 
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luminous flux in the sub-scanning direction by a line image forming optical system, 
forming a line image long in the main scanning direction near the deflecting reflective 
surface position of a rotary mirror serving as the optical deflector, and condensing the 
deflected luminous flux by the scanning image forming optical system toward the 
surface to be scanned to form an optical spot on said surface to be scanned, thereby 
conducting optical scanning of said surface to be scanned. 

With respect to claim 53-55 and 60, the prior art dos not teach or disclose an 
optical scanning method, comprising the steps of: providing a semiconductor laser as a 
light source, providing a scanning image forming optical system having at least one 
lens, in which, when a focal length f.sigma. in a main scanning direction at a surface 
accuracy .sigma.i is defined as: f.sigma ={2.6846 . lambda.. times.{square 
root}(k).times.fm.sup.2/.omega..sup.2}-fm where, fm represents a focal length in the 
main scanning direction of said scanning image forming optical system; k represents the 
number of lens surfaces; .omega, represents an aimed spot diameter of the optical spot 
in the main scanning direction at an image height of 0; .sigma.i represents a surface 
accuracy of an i-th lens surface as counted from an optical deflector side; n represents 
a refractive index of material of a lens having the i-th lens surface; and 1/L represents a 
spatial frequency in the main scanning direction on said lens surface; then, said surface 
accuracy .sigma.i, said focal length f.sigma., said refractive index n, and said spatial 
frequency 1/L satisfy, for each lens surface, a following condition: 0<log .sigma.i<-2 
log(1/L)+log[1/{32 f.sigma. (n-1)}], (1) said scanning image forming optical system being 
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an anamorphic optical system associating a starting point of deflection by an optical 
deflector and the surface to be scanned into an opto-geometrical conjugate relationship 
relative to a sub-scanning direction; converting a luminous flux having a wavelength 
.lambda, from the light source into a parallel luminous flux, then condensing the parallel 
flux in the sub-scanning direction through a line image forming optical system to form 
a line image long in the main scanning direction near a deflecting reflective surface 
position of a rotary mirror serving as the optical deflector, and condensing the deflected 
luminous flux by the scanning image forming optical system toward the surface to be 
scanned to form an optical spot on said surface to be scanned, thereby conducting 
optical scanning of said surface to be scanned. 

With respect to claims 61-75, the prior art dos not teach or disclose 61 . A 
scanning image forming optical system used in an optical scanner performing optical 
scanning of a surface to be scanned by deflecting a luminous flux having a wavelength 
.lambda, from a light source, and condensing the deflected luminous flux by the 
scanning image forming optical system toward the surface to be scanned to form an 
optical spot on the surface to be scanned, wherein said optical scanner has an aimed 
spot diameter .omega, for an optical spot formed by the scanning image forming optical 
system at an optical spot height of 0; wherein said scanning image forming optical 
system has at least one lens; and wherein when a focal length f.sigma. in a main 
scanning direction at a surface accuracy .sigma.i is defined as: f.sigma. ={2. 6846 
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. lambda. .times.{square root}(k).times.fn.sup.2/.omega..sup.2}-fm where, fm represents 
the focal length in the main scanning direction; k represents the number of lens 
surfaces; .sigma.i represents a surface accuracy of an i-th lens surface as counted from 
an optical deflector side; n represents a refractive index of material of a lens having the 
i-th lens surface; and 1/L represents a spatial frequency in the main scanning direction 
on said lens surface; then, said surface accuracy .sigma.i, said focal length f.sigma., 
said refractive index n, and said spatial frequency 1/L satisfy, for each lens surface, a 
following condition: 0<log .sigma.i<-2 log(1/L)+log[1/{32 f.sigma. (n-1)}]. 

With respect to claims 76-91 , the prior art dos not teach or disclose an image 
forming apparatus, comprising: a photosensitive medium for forming a latent image 
thereupon through optical scanning of a photosensitive surface thereof; a visualizing 
device configured to visualize the latent image on the photosensitive medium; and an 
optical scanner configured to perform optical scanning of the photosensitive surface of 
the photosensitive medium to form the latent image by deflecting a luminous flux having 
a wavelength .lambda, from a light source by means of an optical deflector, and 
condensing the deflected flux toward the photosensitive surface of the photosensitive 
medium through a scanning image forming optical system, thereby forming an optical 
spot on said surface to be scanned, wherein said scanning image forming optical 
system has at least one lens, and wherein, in the said scanning image forming optical 
system, when a focal length f.sigma. in a main scanning direction at a surface accuracy 
.sigma.i is defined as: f.sigma. ={2.6846 .lambda. .times. {square 
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root}(k).times.fm.sup.2/.omega..s- up.2}-fm where, fm represents a focal length in the 
main scanning direction of said scanning image forming optical system; k represents the 
number of lens surfaces; .omega, represents an aimed spot diameter of the optical spot 
in the main scanning direction at an image height of 0; .sigma.i represents a surface 
accuracy of an i-th lens surface as counted from an optical deflector side; n represents 
a refractive index of material of a lens having the i-th lens surface; and 1/L represents a 
spatial frequency in the main scanning direction on said lens surface; then, said 
surface accuracy .sigma.i, said focal length f.sigma., said refractive index n, and said 
spatial frequency 1/L satisfy, for each lens surface, a following condition: 0<log 
.sigma. i<-2 log(1/L)+log[1/{32 f.sigma.(n-l)}]. 

With respect to claim 92, the prior art dos not teach or disclose an optical 
scanner which performs optical scanning of a surface to be scanned by deflecting a 
luminous flux having a wavelength .lambda, from a light source by means of an optical 
deflector, condensing the deflected luminous flux through a scanning image forming 
optical system toward the surface to be scanned to form an optical spot on said surface 
to be scanned, wherein when the optical spot to be formed on the surface to be 
scanned has an aimed spot diameter .omega, in a main scanning direction of the optical 
spot at an image height of 0, and a change .DELTA, in a beam waist position in the 
main scanning direction of the deflected luminous flux relative to the surface to b,e 
scanned is exploded into components of a spatial frequency, said change .DELTA. 
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satisfies a condition: {.DELTA.. multidot..lambda7.omega..sup.2}<0.4 (20) within a range 
of spatial frequency (1/L: line/mm) of: 0.1<(1/L)<5. 

With respect to claim 93, the prior art dos not teach or disclose 93. An optical 
scanner which performs optical scanning of a surface to be scanned by deflecting a 
luminous flux having a wavelength .lambda, from a light source by means of an optical 
deflector, condensing the deflected luminous flux through a scanning image forming 
optical system toward the surface to be scanned to form an optical spot on said surface 
to be scanned, wherein said scanning image forming optical system comprises one or 
more lenses; and wherein when the optical spot to be formed on the surface to be 
scanned has an aimed spot diameter .omega, in a main scanning direction of 
the optical spot at an image height of 0, and a surface accuracy .sigma. on each lens of 
said scanning image forming optical system is exploded into components of a spatial 
frequency, within a range of the spatial frequency (1/L: line/mm) of: 0.1 <(1/L)<5, a lens 
surface accuracy .sigma., a focal length f.sigma. in the main scanning direction at said 
surface accuracy .sigma., and a refractive index n of a lens having said lens surface 
satisfy a condition: 0<log . sigma. <-2 log(1/L)+log[1/{32 f.sigma.(n-l)}] (21) within a 
range of luminous flux width equal to or greater than W in the main scanning direction 
on said lens surface, and satisfy a condition: 0<log . sigma. <-2 log(1/W)+log[1/{32 
f.sigma. (n-1 )}] (22) within a range of luminous flux width equal to or smaller than W. 
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With respect to claim 94, the prior art dos not teach or disclose an optical 
scanner which performs optical scanning of a surface to be scanned by deflecting a 
luminous flux having a wavelength .lambda, from a light source by means of an optical 
deflector, condensing the deflected luminous flux through a scanning image forming 
optical system toward the surface to be scanned to form an optical spot on said surface 
to be scanned, wherein said scanning image forming optical system comprises one or 
more mirrors having an image forming function; and wherein vvhen the optical spot to be 
formed on the surface to be scanned has a spot diameter .omega, in an aimed main 
scanning direction of the optical spot at an image height of 0, and the surface accuracy 
.sigma. of each mirror of said scanning image forming optical system is exploded into 
components of a spatial frequency within a range of the spatial frequency (1/L: line/mm) 
of: 0.1<(1/L)<5, a mirror surface accuracy .sigma., and a focal length f.sigma. in the 
main scanning direction at said surface accuracy .sigma. satisfy a condition: 0<log 
.sigma. <-2 log(1/L)+log[1/{64 f.sigma.}] (23) within a range of luminous flux width equal 
to or greater than W in the main scanning direction on said mirror surface, and satisfy a 
condition: 0<log .sigma. i<-2 log(1/W)+log[1/{64 f.sigma.}] (24) within a range of 
luminous flux equal to or smaller than 

With respect to claim 95 and 98 the prior art dos not teach or disclose an image 
forming apparatus, comprising: a photosensitive medium for forming a latent image 
thereupon through optical scanning of a photosensitive surface thereof; a visualizing 
device configured to visualize the latent image on the photosensitive medium; and an 
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optical scanner configured to perform optical scanning of the photosensitive surface of 
the photosensitive medium to form the latent image by deflecting a luminous flux having 
a wavelength .lambda, from a light source by means of an optical deflector, condensing 
the deflected luminous flux through a scanning image forming optical system toward the 
surface to be scanned to form an optical spot on said surface to be scanned, wherein 
when the optical spot to be formed on the surface to be scanned has an aimed spot 
diameter .omega, in a main scanning direction of the optical spot at an image height of 
0, and a change .DELTA, in a beam waist position in the main scanning direction of the 
deflected luminous flux relative to the surface to be scanned is exploded into 
components of a spatial frequency, said change .DELTA, satisfies a condition: 
{.DELTA.. multidot..lambda./.omega..sup.2}<0.4 (20) within a range of spatial frequency 
(1/L: line/mm) of: 0.1<(1/L)<5. 

With respect to claim 96 and 99, the prior art dos not teach or disclose an image 
forming apparatus, comprising: a photosensitive medium for forming a latent image 
thereupon through optical scanning of a photosensitive surface thereof; a visualizing 
device configured to visualize the latent image on the photosensitive medium; and an 
optical scanner configured to perform optical scanning of the photosensitive surface of 
the photosensitive medium to form the latent image by deflecting a luminous flux having 
a wavelength .lambda, from a light source by means of an optical deflector, condensing 
the deflected luminous flux through a scanning image forming optical system toward the 
surface to be scanned to form an optical spot on said surface to be scanned, wherein 
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said scanning image forming optical system comprises one or more lenses; and 
wherein when the optical spot to be formed on the surface to be scanned has an aimed 
spot diameter .omega, in a main scanning direction of the optical spot at an image 
height of 0, and a surface accuracy .sigma. on each lens of said scanning image 
forming optical system is exploded into components of a spatial frequency, within a 
range of the spatial frequency (1/L: line/mm) of: 0.2<(1/L)<5, a lens surface 
accuracy .sigma., a focal length f. sigma. in the main scanning direction at said surface 
accuracy .sigma., and a refractive index n of a lens having said lens surface satisfy a 
condition: 0<log .sigma. <-2 log(1/L)+log[1/{32 f.sigma.(n-l)}] (21) within a range of 
luminous flux width equal to or greater than W in the main scanning direction on said 
lens surface, and satisfy a condition: 0<log . sigma. <-2 log(1/W)+log[1/{32 f. sigma. (n-1)}] 
(22) within a range of luminous flux width equal to or smaller than W. 

With respect to claim 97 and 100, the prior art dos not teach or disclose an 
image forming apparatus, comprising: a photosensitive medium for forming a latent 
image thereupon through optical scanning of a photosensitive surface thereof; a 
visualizing device configured to visualize the latent image on the photosensitive 
medium; and an optical scanner configured to perform optical scanning of the 
photosensitive surface of the photosensitive medium to form the latent image by 
deflecting a luminous flux having a wavelength .lambda, from a light source by means of 
an optical deflector, condensing the deflected luminous flux through a scanning image 
forming optical system toward the surface to be scanned to form an optical spot on said 
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surface to be scanned, wherein said scanning image forming optical system comprises 
one or more mirrors having an image forming function; and wherein when the optical 
spot to be formed on the surface to be scanned has a spot diameter .omega, in an 
aimed main scanning direction of the optical spot at an image height of 0, and the 
surface accuracy .sigma. of each mirror of said scanning image forming optical system 
is exploded into components of a spatial frequency within a range of the spatial 
frequency (1/L: line/mm) of: 0.1<(1/L)<5, a mirror surface accuracy .sigma., and a focal 
length f.sigma. in the main scanning direction at said surface accuracy .sigma. satisfy a 
condition: 0<log .sigma.<-2 log(1/L)+log[1/{64 f.sigma.}] (23) within a range of luminous 
flux width equal to or greater than W in the main scanning direction on said mirror 
surface, and satisfy a condition: 0<log . sigma. i<-2 log(1/W)+log[1/{64 f.sigma.}] (24) 
within a range of luminous flux equal to or smaller than W. 

With respect to claim 101 , the prior art dos not teach or disclose an optical 
scanning lens used in a scanning image forming optical system which condenses a 
luminous flux deflected by an optical deflector near a surface to be scanned, wherein, 
when a maximum value of dispersion of curvature distribution of a curved surface within 
an area of the lens through which passes the luminous flux is .DELTA.C, a relationship: 
.DELTA.C.Itoreq.2.times.w.sup.2/{(n-1 ).times.. lambda.. times. S\sup.2} is satisfied, 
where: w: beam spot radius on the surface to be scanned; n: refractive index of the 
lens; .lambda.: light source wavelength; and S': distance between a rear 
principal point and an image surface in the scanning image forming optical system. 
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With respect to claim 102, the prior art dos not teach or disclose an optical 
scanning lens used in a scanning image forming optical system which condenses a 
luminous flux deflected by an optical deflector near a surface to be scanned, wherein, 
when a maximum value of dispersion of curvature distribution of a curved surface in a 
main scanning direction within an area of the lens through which passes the luminous 
flux is .DELTA.C, a relationship: .DELTA.C.Itoreq.2.times.w.sup.2/{(n-1). 
times. .lambda.. times. F.sup.2} is satisfied, where: w: beam spot radius on the surface to 
be scanned; n: refractive index of the lens; .lambda.: light source wavelength; and F: 
focal length of the scanning image forming optical system as a whole in the main 
scanning direction. 

With respect to claim 103, the prior art dos not teach or disclose an optical 
scanning lens used in a scanning image forming optical system which condenses a 
luminous flux deflected by an optical deflector near a surface to be scanned, wherein, 
when a maximum value of dispersion of curvature distribution of a curved surface within 
an area of the lens through which passes the luminous flux is .DELTA.C, a relationship: 
0.2/K.ltoreq..DELTA.C.times.(n-1 ).times.. lambda. .times.(S7w).sup.2.ltore- q.2 is 
satisfied, where: K: number of optical elements from the optical deflector to an image 
surface of the scanning image forming optical system; w: beam spot radius on the 
surface to be scanned; n: refractive index of the lens; .lambda.: light source wavelength; 
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and S': distance between the rear principal point and the image surface in the scanning 
image forming optical system. 

With respect to claim 104, the prior art dos not teach or disclose an optical 
scanning lens used in a scanning image forming optical system which condenses a 
luminous flux deflected by an optical deflector near a surface to be scanned, wherein, 
when an average curvature of a curved surface within an area through which passes 
the luminous flux is q(x), and an approximate curve of a tenth or lower degree of q(x) is 
q0(x), a relationship: q.sub.-PV.times.(n-1).times..lambda..times.(F/wd)- .sup.2.ltoreq.1 
is satisfied, where: wd: beam spot diameter on the surface to be scanned in the main 
scanning direction; n: refractive index of the lens; .lambda.: light source wavelength; F: 
focal length of the scanning image forming optical system in the main scanning 
direction; and q_PV=max{q(x)-qO(x)}-min{q(x)-qO(x)}. 

With respect to claim 105, the prior art dos not teach or disclose an optical 
scanning lens used in a scanning image forming optical system which condenses a 
luminous flux deflected by an optical deflector near a surface to be scanned, wherein, 
when an average curvature of a curved surface within an area of the lens through which 
passes the luminous flux is q(x), and an approximate curve of a tenth or lower degree of 
q(x) is q0(x), a relationship: 0.1/K.ltoreq.q.sub.--PV.times.(n- 
1).times.. lambda.. times. (S7wd).sup.2.ltoreq.1 is satisfied, where: wd: beam spot 
diameter on the surface to be scanned; n: refractive index of the lens; .lambda.: light 
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source wavelength; S': distance between the rear principal point and the image surface 
of the scanning image forming optical system; and q_PV=max{q(x)-qO(x)}-min{q(x)- 
qO(x)}. 

With respect to claim 106, the prior art dos not teach or disclose an optical 
scanner comprising: a light source; an optical deflector having a deflecting reflective 
surface and configured to deflect a luminous flux from the light source; and a scanning 
image forming optical system including an optical scanning lens, wherein the optical 
scanner deflects the luminous flux from the light source at an equiangular speed with 
the optical deflector, condenses the deflected luminous flux onto a surface to be 
scanned as an optical spot through the optical scanning lens, and scans the surface to 
be scanned at a uniform speed by means of said optical spot, and wherein, in said 
optical scanning lens, when a maximum value of dispersion of curvature distribution of a 
curved surface within an area of the lens through which passes the luminous flux is 
.DELTA.C, a relationship: .DELTA.C.Itoreq.2.times.w.sup.2/{(n-1).times..l- 
ambda..times.S\sup.2} is satisfied, where: w: beam spot radius on the surface to be 
scanned; n: refractive index of the lens; .lambda.: light source wavelength; and S': 
distance between a rear principal point and an image surface in the scanning image 
forming optical system 

With respect to claim 107, the prior art dos not teach or disclose an optical 
scanner comprising: a light source; an optical deflector having a deflecting reflective 
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surface and configured to deflect a luminous flux from the light source; and a scanning 
image forming optical system including an optical scanning lens, wherein the optical 
scanner deflects the luminous flux from the light source at an equiangular speed with 
the optical deflector, condenses the deflected luminous flux onto a surface to be 
scanned as an optical spot through the optical scanning lens, and scans the surface to 
be scanned at a uniform speed by means of said optical spot, and wherein, in said 
optical scanning lens, when a maximum value of dispersion of curvature distribution of a 
curved surface in a main scanning direction within an area of the lens through which 
passes the luminous flux is .DELTA.C, a relationship: 
.DELTA.C.Itoreq.2.times.w.sup.2/{(n-1).times..lambda..times.F.sup.2} is 
satisfied, where: w: beam spot radius on the surface to be scanned; n: refractive index 
of the lens; .lambda.: light source wavelength; and F: focal length of the scanning image 
forming optical system as a whole in the main scanning direction. 

With respect to claim 108, the prior art dos not teach or disclose an optical 
scanner comprising: a light source; an optical deflector having a deflecting reflective 
surface and configured to deflect a luminous flux from the light source; and a scanning 
image forming optical system including an optical scanning lens, wherein the optical 
scanner deflects the luminous flux from the light source at an equiangular speed with 
the optical deflector, condenses the deflected luminous flux onto a surface to be 
scanned as an optical spot through the optical scanning lens, and scans the surface to 
be scanned at a uniform speed by means of said optical spot, and wherein, in said 
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optical scanning lens, when a maximum value of dispersion of curvature distribution of a 
curved surface within an area of the lens through which passes the luminous flux is 
.DELTA.C, a relationship: 0.2/K.ltoreq..DELTA.C.times.(n-1 ).times.. lambda- 
..times.(S7w).sup.2.ltoreq.2 is satisfied, where: K: number of optical elements from the 
optical deflector to an image surface of the scanning image forming optical system; w: 
beam spot radius on the surface to be scanned; n: refractive index of the lens; .lambda.: 
light source wavelength; and S': distance between the rear principal point and the image 
surface in the scanning image forming optical system. 

With respect to claim 109, the prior art dos not teach or disclose an optical 
scanner comprising: a light source; an optical deflector having a deflecting reflective 
surface and configured to deflect a luminous flux from the light source; and a scanning 
image forming optical system including an optical scanning lens, wherein the optical 
scanner deflects the luminous flux from the light source at an equiangular speed with 
the optical deflector, condenses the deflected luminous flux onto a surface to be 
scanned as an optical spot through the optical scanning lens, and scans the surface to 
be scanned at a uniform speed by means of said optical spot, and wherein, in said 
optical scanning lens, when an average curvature of a curved surface within an area 
through which passes the luminous flux is q(x), and an approximate 
curve of a tenth or lower degree of q(x) is q0(x), a relationship: q.sub-PV.times.(n- 
1).times..la- mbda.. times. (F/wd).sup.2.ltoreq.1 is satisfied, where: wd: beam spot 
diameter on the surface to be scanned in the main scanning direction; n: refractive 
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index of the lens; .lambda.: light source wavelength; F: focal length of the scanning 
image forming optical system in the main scanning direction; and q_PV=max{q(x)- 
q0(x)}-min{q(x)-q0(x)}. 

With respect to claim 110, the prior art dos not teach or disclose an optical 
scanner comprising: a light source; an optical deflector having a deflecting reflective 
surface and configured to deflect a luminous flux from the light source; and a scanning 
image forming optical system including an optical scanning lens, wherein the optical 
scanner deflects the luminous flux from the light source at an equiangular speed with 
the optical deflector, condenses the deflected luminous flux onto a surface to be 
scanned as an optical spot through the optical scanning lens, and scans the surface to 
be scanned at a uniform speed by means of said optical spot, and wherein, in said 
optical scanning lens, when an average curvature of a curved surface within an area of 
the lens through which passes the luminous flux is q(x), and an approximate curve of a 
tenth or lower degree of q(x) is q0(x), a relationship: 0.1/K.ltoreq.q.sub.--PV.times.(n- 
1).times.. lambda. .times.(S'/wd).sup.2. It- oreq.1 is satisfied, where: wd: beam spot 
diameter on the surface to be scanned; n: refractive index of the lens; .lambda.: light 
source wavelength; S': distance between the rear principal point and the image surface 
of the scanning image forming optical system; and q_PV=max{q(x)-qO(x)}-min{q(x)- 
q0(x)}. 
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With respect to claim 1 1 1 , the prior art dos not teach or disclose an image 
forming apparatus comprising: a photosensitive member; and an optical scanner 
including, a light source; an optical deflector having a deflecting reflective surface and 
configured to deflect a luminous flux from the light source; and a scanning image 
forming optical system including an optical scanning lens, wherein the optical scanner 
deflects the luminous flux from the light source at an equiangular speed with the optical 
deflector, condenses the deflected luminous flux onto a surface to be scanned as an 
optical spot through the optical scanning lens, and scans the surface to be 
scanned at a uniform speed by means of said optical spot, wherein, in said optical 
scanning lens, when a maximum value of dispersion of curvature distribution of a 
curved surface within an area of the lens through which passes the luminous flux is 
.DELTA.C, a relationship: .DELTA.C.Itoreq.2.times.w.sup.2/{(n-1 ).times.. lambda. .times- 
.S'.sup.2} is satisfied, where: w: beam spot radius on the surface to be scanned; n: 
refractive index of the lens; .lambda.: light source wavelength; and S': distance between 
a rear principal point and an image surface in the scanning image forming optical 
system, and wherein the surface to be scanned comprises the photosensitive member, 
and an electrostatic latent image is formed on the surface to be scanned through optical 
scanning of the surface to be scanned by said optical scanner. 

With respect to claim 112, the prior art dos not teach or disclose 1 12. An image 
forming apparatus comprising: a photosensitive member; and an optical scanner 
including, a light source; an optical deflector having a deflecting reflective surface and 
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configured to deflect a luminous flux from the light source; and a scanning image 
forming optical system including an optical scanning lens, wherein the optical scanner 
deflects the luminous flux from the light source at an equiangular speed with the optical 
deflector, condenses the deflected luminous flux onto a surface to be scanned as an 
optical spot through the optical scanning lens, and scans a surface to be 
scanned at a uniform speed by means of said optical spot, and wherein, in said optical 
scanning lens, when a maximum value of dispersion of curvature distribution of a 
curved surface in a main scanning direction within an area of the lens through which 
passes the luminous flux is .DELTA.C, a relationship: .DELTA.C. Itoreq. 2.times.w.sup.- 
2/{(n-1).times. .lambda.. times. F.sup.2} is satisfied, where: w: beam spot radius on the 
surface to be scanned; n: refractive index of the lens; .lambda.: light source wavelength; 
and F: focal length of the scanning image forming optical system as a whole in the main 
scanning direction, and wherein the surface to be scanned comprises the 
photosensitive member, and an electrostatic latent image is formed on the surface to be 
scanned through optical scanning of the surface to be scanned by said optical scanner. 
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With respect to claim 113, the prior art dos not teach or disclose an image 
forming apparatus comprising: a photosensitive member; and an optical scanner 
including, a light source; an optical deflector having a deflecting reflective surface and 
configured to deflect a luminous flux from the light source; and a scanning image 
forming optical system including an optical scanning lens, wherein the optical scanner 
deflects the luminous flux from the light source at an equiangular speed with the optical 
deflector, condenses the deflected luminous flux onto a surface to be scanned as an 
optical spot through the optical scanning lens, and scans a surface to be scanned at a 
uniform speed by means of said optical spot, and wherein, in said optical scanning lens, 
when a maximum value of dispersion of curvature distribution of a curved surface within 
an area of the lens through which passes the luminous flux is .DELTA.C, a relationship: 
0.2/K.ltoreq..DELTA.C.times.(n-1 ).times.. lambda. .times.(S7- w).sup.2.ltoreq.2 is 
satisfied, where: K: number of optical elements from the optical deflector to an image 
surface of the scanning image forming optical system; w: beam spot radius on the 
surface to be scanned; n: refractive index of the lens; .lambda.: light source wavelength; 
and S': distance between the rear principal point and the image surface in the scanning 
image forming optical system, and wherein the surface to be scanned comprises the 
photosensitive member, and an electrostatic latent image is formed on the surface to be 
scanned through optical scanning of the surface to be scanned by said optical scanner. 

With respect to claim 1 14, the prior art dos not teach or disclose an image 
forming apparatus comprising: a photosensitive member; and an optical scanner 
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including, a light source; an optical deflector having a deflecting reflective surface and 
configured to deflect a luminous flux from the light source; and a scanning image 
forming optical system including an optical scanning lens, wherein the optical scanner 
deflects the luminous flux from the light source at an equiangular speed with the optical 
deflector, condenses the deflected luminous flux onto a surface to be scanned as an 
optical spot through the optical scanning lens, and scans a surface to be scanned at a 
uniform speed by means of said optical spot, and wherein, in said optical scanning lens, 
when an average curvature of a curved surface within an area through which passes 
the luminous flux is q(x), and an approximate curve of a tenth or lower degree of q(x) is 
q0(x), a relationship: q.sub.--PV.times.(n-1).times..la- mbda..times.(F/wd).sup.2.ltoreq.1 
is satisfied, where: wd: beam spot diameter on the surface to be scanned in the main 
scanning direction; n: refractive index of the lens; .lambda.: light source wavelength; F: 
focal length of the scanning image forming optical system in the main scanning 
direction; and q_PV=max{q(x)-qO(x)}-min{q(x)-qO(x)}, and, wherein the surface to be 
scanned comprises the photosensitive member, and an electrostatic latent image is 
formed on the surface to be scanned through optical scanning of the surface to be 
scanned by said optical scanner. 

With respect to claim 1 1 5, the prior art dos not teach or disclose an image 
forming apparatus comprising: a photosensitive member; and an optical scanner 
including, a light source; an optical deflector having a deflecting reflective surface and 
configured to deflect a luminous flux from the light source; and a scanning image 
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forming optical system including an optical scanning lens, wherein the optical scanner 
deflects the luminous flux from the light source at an equiangular speed with the optical 
deflector, condenses the deflected luminous flux onto a surface to be scanned as an 
optical spot through the optical scanning lens, and scans a surface to be scanned at a 
uniform speed by means of said optical spot, and wherein, in said optical scanning lens, 
when an average curvature of a curved surface within an area of the lens through which 
passes the luminous flux is q(x), and an approximate curve of a tenth or lower degree of 
q(x) is q0(x), a relationship: 0.1/K.ltoreq.q.sub.~PV.ti- mes.(n- 
1).times..lambda..times.(S7wd).sup.2.ltoreq.1 is satisfied, where: wd: beam spot 
diameter on the surface to be scanned; n: refractive index of the lens; .lambda.: light 
source wavelength; S': distance between the rear principal point and the image surface 
of the scanning image forming optical system; and q_PV=max{q(x)-qO(x)}-min{q(x)- 
q0(x)}, and wherein the surface to be scanned comprises the photosensitive member, 
and an electrostatic latent image is formed on the surface to be scanned through optical 
scanning of the surface to be scanned by said optical scanner. 

With respect to claim 116, the prior art dos not teach or disclose an optical 
scanning method, comprising the steps of: providing a scanning image forming optical 
system including an optical scanning lens, in which when a maximum value of 
dispersion of curvature distribution of a curved surface within an area of the lens 
through which passes the luminous flux is .DELTA.C, a relationship: 
.DELTA.C.Itoreq.2.times.w.sup.- 2/{(n-1).times..lambda..times.S\sup.2} is satisfied, 
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where: w: beam spot radius on the surface to be scanned; n: refractive index of the 
lens; .lambda.: light source wavelength; and S': distance between a rear principal point 
and an image surface in the scanning image forming optical system; and causing an 
optical deflector to deflect a luminous flux from a light source at an equiangular 
speed, condensing the deflected luminous flux onto a surface to be scanned as an 
optical spot through the optical scanning lens, and scanning the surface to be scanned 
at a uniform speed by means of said optical spot. 

With respect to claim 1 1 7, the prior art dos not teach or disclose an optical 
scanning method, comprising the steps of: providing a scanning image forming optical 
system including an optical scanning lens, in which when a maximum value of 
dispersion of curvature distribution of a curved surface in a main scanning direction 
within an area of the lens through which passes the luminous flux is .DELTA.C, a 
relationship: .DELTA.C.Itoreq.2.times.w.sup.2/{(n-1 ).times.. lambda.. times. F.sup.2} is 
satisfied, where: w: beam spot radius on the surface to be scanned; n: refractive index 
of the lens; .lambda.: light source wavelength; and F: focal length of the scanning 
image forming optical system as a whole in the main scanning direction; and causing an 
optical deflector to deflect a luminous flux from a light source at an equiangular speed, 
condensing the deflected luminous flux onto a surface to be scanned as an optical spot 
through the optical scanning lens, and scanning the surface to be scanned at a uniform 
speed by means of said optical spot. 
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With respect to claim 118, the prior art dos not teach or disclose an optical 
scanning method, comprising the steps of: providing a scanning image forming optical 
system including an optical scanning lens, in which when a maximum value of 
dispersion of curvature distribution of a curved surface within an area of the lens 
through which passes the luminous flux is .DELTA.C, a relationship: 
0.2/K.ltoreq..DELTA.C.times.(n- -1 ).times.. lambda. .times.(S7w).sup.2.ltoreq.2 is 
satisfied, where: K: number of optical elements from the optical deflector to an image 
surface of the scanning image forming optical system; w: beam spot radius on the 
surface to be scanned; n: refractive index of the lens; .lambda.: light source wavelength; 
and S': distance between the rear principal point and the image surface in the 
scanning image forming optical system; and causing an optical deflector to deflect a 
luminous flux from a light source at an equiangular speed, condensing the deflected 
luminous flux onto a surface to be scanned as an optical spot through the optical 
scanning lens, and scanning the surface to be scanned at a uniform speed by means of 
said optical spot. 

With respect to claim 119, the prior art dos not teach or disclose an optical 
scanning method, comprising the steps of: providing a scanning image forming optical 
system including an optical scanning lens, in which when an average curvature of a 
curved surface within an area through which passes the luminous flux is q(x), and an 
approximate curve of a tenth or lower degree of q(x) is q0(x), a relationship: q.sub.-- 
PV.times.(n-1).times.. lambda. .times.(F/wd).sup.2.ltoreq.1 is satisfied, where: wd: beam 
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spot diameter on the surface to be scanned in the main scanning direction; n: refractive 
index of the lens; .lambda.: light source wavelength; F: focal length of the scanning 
image forming optical system in the main scanning direction; and q_PV=max{q(x)- 
q0(x)}-min{q(x)-q0(x)}; and causing an optical deflector to deflect a luminous flux from a 
light source at an equiangular speed, condensing the deflected luminous flux onto a 
surface to be scanned as an optical spot through the optical scanning lens, and 
scanning the surface to be scanned at a uniform speed by means of said optical spot. 

With respect to claim 120, the prior art dos not teach or disclose an optical 
scanning method, comprising the steps of: providing a scanning image forming optical 
system including an optical scanning lens, in which when an average curvature of a 
curved surface within an area of the lens through which passes the luminous flux is q(x), 
and an approximate curve of a tenth or lower degree of q(x) is q0(x), a relationship: 
0.1/K.ltoreq.q.sub.-PV.times.(n-1).times..lambda..times.(S- 7wd).sup.2.ltoreq.1 is 
satisfied, where: wd: beam spot diameter on the surface to be scanned; n: refractive 
index of the lens; .lambda.: light source wavelength; S': distance between the rear 
principal point and the image surface of the scanning image forming optical system; and 
q_PV=max{q(x)-q0(x)}-min{q(x)-q0(x)}; and causing an optical deflector to deflect a 
luminous flux from a light source at an equiangular speed, condensing the deflected 
luminous flux onto a surface to be scanned as an optical spot through the optical 
scanning lens, and scanning the surface to be scanned at a uniform speed by means of 
said optical spot. 
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2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Negussie Worku whose telephone number is 305-5441. 
The examiner can normally be reached on 7am-4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kimberly Williams can be reached on 703-305-4863. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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